During low-temperature impact ionization breakdown in extrinsic germanium, spontaneous current and voltage oscillations can be observed. The onset of periodic oscillatory behavior is governed by a saddle-node bifurcation on a limit cycle. Besides the well-known square-root law of control parameter dependence, we find a different scaling in the vicinity of the bifurcation point. Such anomalous behavior is reproduced by a simple model approach. At this point, analyzing the series of attractor reconstructions shown in Fig. 3 comes to the rescue. Under increase of the magnetic field, the originally smooth limit cycle (1) develops a sharp bend (2-4), which finally hits the diagonal (5) for applying the parameter 0932-0784 / 93 / 0400-636 $ 01.30/0. -Please order a reprint rather than making your own copy.
Electric avalanche breakdown caused by impact ionization of shallow impurities in p-type germanium at liquid-helium temperatures provides a challenging experimental system capable to evaluate theoretical predictions for nonlinear dynamical phenomena [1] . In what follows, we concentrate on a nonhysteretic transition from a stable fixed point to a limit cycle (characterized by a saddle-node bifurcation on a limit cycle [2] ). The measured scaling of the frequency and amplitude of spontaneous oscillations as well as the underlying topology of the attractor have been analyzed previously [3] . The pronounced deviation from the predicted square-root frequency scaling in the vicinity of the bifurcation point is subject of the present investigation. For the transition investigated, all parameters except the magnetic field were kept constant. We start from a nonoscillatory state. With decreasing strength of the magnetic field applied, we surpass a threshold where an oscillation with finite amplitude sets in abruptly. It remains constant under further variation of the control parameter (Figure 1) . In contrast to the well-known Hopf bifurcation, the present transition starts with zero frequency. The scaling plotted in Fig. 2 develops toward a square-root law (indicated  by the straight line) . So far, these results confirm the model description put forward in [2] for the case of a saddle-node bifurcation on a limit cycle. However, close to the bifurcation point the smallest frequency values deviate from the predicted scaling -even though best accordance should be found there.
At this point, analyzing the series of attractor reconstructions shown in Fig. 3 comes to the rescue. Under increase of the magnetic field, the originally smooth limit cycle (1) develops a sharp bend (2-4), which finally hits the diagonal (5) for applying the parameter 0932-0784 / 93 / 0400-636 $ 01.30/0. -Please order a reprint rather than making your own copy. Finally, we point out that the present modified saddle-node bifurcation and its anomalous scaling behavior should be found also for the case of type-I intermittency.
